Extracellular signal-regulated kinase 1/2 signaling promotes oligodendrocyte myelination in vitro.
Multiple extracellular factors have been implicated in orchestrating myelination of the CNS; however, less is known about the intracellular signaling cascades that regulate this process. We have previously shown that brain-derived neurotrophic factor (BDNF) promotes oligodendrocyte myelination. Here, we screened for the activation of candidate signaling pathways in in vitro myelination assays and found that extracellular signal-regulated kinase (Erk) signaling positively correlated with basal levels of oligodendrocyte myelination as well as BDNF-induced myelination in vitro. By selectively manipulating Erk1/2 activation in oligodendrocytes in vitro, we found that constitutive activation of Erk1/2 significantly increased myelination, mimicking the promyelinating effect of BDNF, and also caused myelination to occur earlier. Conversely, selective inhibition of Erk1/2 in oligodendrocytes significantly reduced the basal level of myelination and blocked the promyelinating effect of BDNF. Analysis of myelinating spinal cord and corpus callosum white matter tracts revealed that the majority of mature oligodendrocytes are co-labeled with phospho-Erk1/2, whereas phospho-Erk1/2 was rarely observed in oligodendrocyte progenitor cells. Finally, the total level of phospho-Erk1/2 correlated with myelin formation during the early postnatal period. Collectively, these data identify that Erk1/2 signaling within oligodendrocytes exerts an important and direct effect to promote myelination.